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We, Canadian Bank Notb Company 
Limited, whose full post office address is 
Box -394, 145 Richmond Road, Ottawa, 
Ontario, Canada, do hereby declare die in- 
vent^* for which we pray that a patent may 
be granted >^to us, and the method by which 
it is >vb be performed, to be pardcularly. des- 
cribed in and by the following statement: — 

The present invention relates to improve- 
ments in printed matter for die puropse of 
rendering counterfeiting more difficult. 

Important documents £5 bank notes, 
share certificates and the like are printed in 
such « manner tfatifc the tk>cimicin caimoc oe 
easily reproduced by counterfeiters. For ex- 
ample, bank notes arc usually printed by an 
intaglio printing process ki which the quantity 
of ink deposited on the bank note may be 
varied so as to create variations in shade or 
" tone " of the colour of the configurations on 
the bank note. 

Developments in phtito-mcchanical repro- 
duction msdwds using half-tone screening pro- 
cesses have made possible fairly good coloured 
reproductions of original documents. While 
persons very familiar with an original docu- 
ment such as a bank note (e.g. bank tellers) 
may be able to detect counterfeit reproduc- 
tions even when skilfully made by photo- 
mechanical methods, persons making only 
casual inspection of such documents may not 
be able to detect a counterfeit document. 

According to Che present invention print- 
ing matter is provided with one or. more 
patterns or arangumkms which prevent suc- 
cessful counterfeiting by half-tone screening 
TCy rc-n • c vio ii jy~ r ~z'^~~zs oy Trrr^c o? n>c. 
section of the patterns on the printed matter 
with the rectangular screen grid pattern of 
the half-tone reproduction screen so as to 
make it substantially impossible Co avoid 

[Price ~ ^ 



creating a Moore pattern on the reproduced 
document. The Moire pattern, if conspicuous 
enough, wHl warn die observer that the copy 
is not genuine. The kind* of printed matter 
with which the present imention is particu- 
larly concerned include any multiply printed 
documents of commercial value to which pat- 
terns are applied, such as bank notes, identity 
cards, travellers' cheques, postage stamps, and 
share certificates. 
. The present invention makes use of the 
fac: that in obtaining colour-separations from 
a coloured original, -tight emanating from a 
* ,v»T!*»nij/vx ,: ~ , ' /vn ^ motive tor *TK"Te r*r*[y ; 
poijivfrc) it> '^y 5. 5C£Ccs sn order 

to create a half-<Dtie positive (or negative, as 
the case may be). It is the interaction of the 
'screen with the pattern on the original that 
results in the creation of a Moire pattern, 
as will be more fully explained below. For 
example, assuming that a counter fei ter uses 
a half -tone screen having a grid spacing of 
100 Knes per inch, a bank note bearing a 
configuration of parallel straight lines having 
a .spacing approximately 100 lines per inch 
will, if the angle of intersection of the screen 
lines with the bank note lines is small enough, 
produce a Moire pa-Stern. However, the bank 
note rnnnufacturer cannot assume chat the 
half-tone screen used by the counterfeiter will 
have any given line spacing nor can k 
assume that any given screen orienta- 
tion will be used. According to the krvenrian 
the original document is provided with one 
or more patterns selected so that, when light 
therefrom 4s mtercepced by a rectangular half- 
tone screen, then regardless of the oricnta- 

a perceptible Moire pattern wUl necessarily, 80 
or at least will with a high degree of prob- 
ability, be created 
Moire patterns are well known; and are 



50 



«4 



60 



65 



70 



75 



^£ ERRATA SUP ATTACHE© 



Best Available Copy 



4' 



mmm copy 




PATENT SPECIFICATION 

DRAWINGS ATTACKED 

1, 138,0 11 

Date of Application and filing Complete Specification: 13 /tins, 1966. 
No. 28023/66, 

Application made In United State* of America (No. 469649) on 6 July, 1965. 
Complete Specification Published: 27 Dec, 1968. 
© Crown Copyright 1968. 



Index tt acceptance: — B6 A 42A 
Int. CL:— B 41m 3/14 

COMPLETE SPECIFICATION 

Improvements in Printed: Matter for the Purpose of Rendering 
Counterfeiting more Difficult 



20 



25 



30 



ERRATA 

SPECinCATION No. 1,138,011 
Page 1, line 55, ddete V 

Page 3, line 116, for w 100 : ' r««$ "500" 
Page 5, line 3, for "it" (first occurrence) read 

"if" 

Page 5, line 99, for "processe" pro- 
cesses" 



Sliced 

:UOU3 

copy 
tatter 
ticu- 
toted 
pat- 
sssty 
, and 



The Patent Office 
10th June 1969 

intaglio priming process in which the quantity 
of ink deposited on the bank note may be 
varied so as to create variations in shade or 
" tone " of the colour of the configurations on 
the bank note. 

Developments in photo-mechanical repro- 
duction methods using half-tone screening pro- 
cesses have made possible fairly good coloured 
reproductions of original documents. While 
persons very familiar with an original docu- 
ment such as a bank noise (e.g. bank tellers) 
may be able to detect counterfeit reproduc- 
tions even when skilfully made by photo- 
mechanical methods, persons making only 
casual inspection oi ruch documents may cos 
be able to detect a counterfeit document. 

According to the present invention print- 
ing matter is provided with one or more 
S5 patterns or configurations which prevent suc- 
cessful counterfeiting by half-tent screening 
i;;:oijc:ioii processes by viriuc :.* J:: : 
section of the patterns on the printed matter 
with the rectangular screen grid pattern of 
the half-tone reproduction screen so as to 
make it substantially impossible to avoid 
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uic uisc may uej. xi <a ore nrti4~ww — .f the 
screen with the pattern on the original char 
results in nhe creation of a Moire pattern, 60 
as will be more fully explained below. For 
example, assuming that a counterfeiter uses 
a half-tone screen having a grid spacing of 
100 Enes per men, a bank note bearing a 
configuration of parallel straight Ikies having 65 
a spacing approximately 100 lines per inch 
will, if the angle of intersection of the screen 
lines with the bank note lines is small enough, 
produce a Moire pattern. However, the bank 
note manufacturer cannot assume chat the 70 
half-tone screen used by the counterfeiter will 
have any given line spacing nor can h 
assume that any ^tven screen v?;cssia- 
rion will be used. According to the ravendcra 
die original document is provided with one 75 
or more patterns selected so that, when light 
therefrom is intercepted by a rectangular half- 
tone screen, then regardless of the orienta- 
:f th: screen selected by the counterfeiter 
a perceptible Moir6 pattern will necessarily, 80 
or at least will with a high degree of prob- 
ability, be created 
Moire pasterns are well known; and are 
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discussed inter alia in the following publica- 
■ tions;. \ * ■ • - _ 

Oster, Tne :Scfcnce of Moirt Patterns, 
, 1964 , 

Osier end NigbifLma, Moire Patterns, 208 . 
Sdcatific American, May. 1963, p. 54 
-Ostery Wassermah and . Zwerling, Theo-. 
"remcal Interpretation, of Moire* Pettemt, 54 
J. Optical Soc. Amer. 169 (1964) 

The invention will now .be described with, 
reference to Che accompanying drawings, «n 
.which: ■' 

Figure 1 is a block diagram illustrating a 
four-colour photo-mechanical process which 
. may be uaetC for example, for the reproduc- 
tion of a bank note or other, printed rnaiter, 
: Figure 2 its an expanded'view of a screen 
for use in obtaining naif- tone positives in the 
process illustrated in Figure 1, 

Figure 3 is an arrangement of parallel linos 
of die same diicfcness and spacing as the 
parallel linos composing die screen shown in 
Figure 2," - ■ ~. 

Figure 4 illustrates die Moire" pattern -pro- 
duced when' wo parallel line configurations^ 
overlap ac a sKght angle; ■ . 
. . Figure 5 ishows an arrangement of conccn^ 
trie circte; " - 

Figure 6 illustrates die Moirf pattern pro- 
• duced when a parallel line coofiguration over- 
laps a set. of concentric circles; 

(Figure -7 .shows a pattern of. dots arranged 
in parallel rows; : . \ ~ 

Figure $ shows a pattern of dot* arrang>?rf 
in eccentric circles; " \ ."*, 

• Figure 9 . shows a parallel Jline configura- 
tion dn which die thickness and spacing of 
the lines continually - decreases from left to . 
right,-. 

. Figure 10 illustrates the Moire pattern 
produced when die sot of. parallel Imr? in 
Figure 9 overlaps a set. of. parallel lines of 
uniform . thickness and spacing, at a - slight 
angle; 

Figure 11 shows an arrangement of con- 
centric circles . in which the thickness and. 
spacing of -the circles decreases from the center 
outwards; - 
. * Figure 12 shows the Moire" pattern which., 
results when the.pattern shown; in. Figure 11. 
. overlaps a pattern of parallel straight lines • 
at a «Hght^gle;_ . • *" 
.."Figure 13 : snows* pattern of radial lines;" 

Figure : 14. «hows die Moire pattera which 
results when two patterns of the type shown 
m Figure 13 overlap at a slight displacement 
one from die other; and 
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utilizing the principles of the present inven- 
tion. 

It is the purpose, of the present "invention, 
to make k more difficult for counterfeiters 
using photographic colour-reparation tech- 
niques to obtain a good , reproduction of an 
original piece of printed matter, for example 



a bank note. In order that the. invention may 
be appreciated, a discussion of colour-separa- 
tion photo-mechanical reproduction method . 
follows, 

Figure 1 illustrates in block diagram form 70 
en exemplar/ four-colour phcto-^nechanioa! . 
reproduction method Am origmal document 11 
(produced, for example, by an intaglio print- 
ing process) is jphotographed through appro* 
prate colour filters 13, 15, 17 and 19 and 75 
suitable . colour correction masks 21, 23, 25 
and 27 to obtain yellow, magenta, cyan and 
black ocmthnious tone negatives 29, 31, 33 
and 35. (While a variety of different colour 
separations are possible, the most commonly 80 
used colour separations are yellow, jriagcnta, 
cyan and black). 

In order chat the colours and the tonal 
variations m them may be effectively simu- 
lated, the continuous tone negatives ore norm- 85 
. ally screened to obtain half-tone colour sepa- . 
radons. Each printing plate may be manu- . 
factured using as a pattern a half-tone posi- 
tive (or negative,, as the. case may be) for 
the corresponding colour separation. The half- 90 
tone positive is ordinarily obtained by screen- 
ing the continuous tone negative with a screen . 
which usually consists of a rectangular grid 
such as the greatly magnified, grid 6hown in 
Figure 2. Ordinarily, such a grid is designed so. 95 
that the total area of the holes is equal to. 
the (total area of the lines, and to that extent 
Figure 2 mispresents reality. It will be under- 
■fltood th?.t screens actually used .in prietid: 
have Hne spadags of the crder cf "100 to 100 
200 lines per inch, although line, spacing* out- 
side this range are possible. 
; Because me. continuous-tone negative hf 
co n verted into a half-tone .positive composecl ■ 
of a regular dot pattern, the. variation in .105. 
tone on die colour separation is transformed 
into a variation in the size of the dots in any . 
given: area of the colour on question.- Thus a ' 
dark, solid tone will be translated into a dot 
pattern with a high percentage of solid con- 110 
tent "which will be perceived by the eye as' • 
a deep shade of the colour an question. • For 
lighter shades of the colour, the dot pattera 
in the half-tone positive will comprise smaller 
dots, and -will be perceived by the eye as, 115 
an integration of the total area of the dots v 
bearing colour and the areas not bearing 
colour, and therefore as a lighter shade of the. 
colour In auestion. - 
] As seated above, four colour ser^radons 120 
ore cttxtinarily made. _ j.*.^- . - 

'If the half-tone screens for the four colours ^ 
all p.iigiKo >~. \unfvrni sarks^dv:^ this 



might. result in a reproduced document bear- 
ing perceptible Moire patterns. Accccdingly, 
to minimize (his effect, k" is xrotnmary to 
arrange the half-tone screen for each colour 
at en orientation which differs . from that 
used for the other colours. The .standard 
screen orientations are, with respect to a 
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horizontal line pointing to che right as a 0° 
reference, 90° for the half-tone screen 3? used . 
for the yellow separation, 75° for the half- 
tone screen 39 used for the magenta eepara- 
3 rion, 105° for the half-cone screen 41 used 
for (the cyan separation, and 45° for die 
half -tone screen 43 for the block separation. 
The resulting half-cone positives 45, 47, 49 
and 51 will thus have differently orientated 
10 dot patterns and the printing plates 53, 55, 
57 and 59 obtained from the half-tone posi- 
tives will correspondingly be provided wcth 
differently-oriented dot patterns for printing 
die document. (The reproduced document 69 
IS is printed successively by the four printing 
plates 53 to 59 in printing units 61, 63, 65 
and 67, respectively). 

According to the invention, the original 
document 1 1 is provided with a pattern which, 
20 when screened by the half-tone screens 37 to 
43, results in die production of at least one 
half-tone positive which 'necessarily includes 
at least one Moire pattern. The Matr£ pattern 
is the product of die interception by die 
23 half-tone screen of light emanating from die 
pattern on die original document 11. In other 
words, die invention makes use of the known 
principle that two regular patterns may inter- 
sect in such a way as to form a Moire 
30 pattern. The presence of such Moire pattern 
on the reproduced document indicates that 
the reproduced document is counterfeit. 

. The following discussion relates to patterns 
which may be used on the original document 
35 <il to create a Moire patren; sftcr cc^ccaing. 
'Figure. 3 shows an arrangement of parallel 
straight lines having the same spacing as the 
horizontal parallel lines in the rectangular grid 
shown in Figure 2. When two sets of parallel 
40 Hnes as shown in Figure 3 overlap at e 
fltight angle (from a fraction of a degree to. 
several degrees), a Moire pattern is produced, 
as Figure 4 illustrates. The Moke pattern 
consists of die vertical parallel bands formed 
43 by die points of intersection of the two sets 
of parallel lines. It will be appreciated that, 
when two sets of parallel lines intersecting 
at right angles form a grid such as that 
shown in 'Figure 2, a set of parallel lines 
30 of the same spacing at a sKght angle o> either 
die vertical sot of parallel lines in the grid 
or to the horizontal set of parallel lines in 
die grid will form a Moire pattern. 

A great number of configurations other (man 
33 patterns of .parallel Hnes will produce Moire 
patterns when a rectangular grid is super- 
imposed upon the pattern in question. As 
another example, a patt er n composed of con- 
centric circles such as that mown in Figure 
60 5, when intersected by a pattern of parallel 
straight Hnes, produces ft Moire pattern such 
as that shown m Figure 6. The Moire pattern 
to this case consists of approximately para- 
bolic corves tangent co one another at die 
63 center of the concentric circle pattern. It 



mil be understood th&t a rectangular screes 
grid composed of two cntessectmg sets of 
parallel Sines would produce an additional ess 
of parabolic curves when intersecting the - cs£ 
of concentric circles shown in Figure 5; bow- 1Q 
ever, for the purpose of amplifying the draw- 
ings only one sac of parallel lines m the rect- 
angular grid bos been chown. 

If the original document 11 contains ma 
appropriate peatery then upon screening &&. 72- 
the half -tore photo-mednmcol peproduoticna . 
process, a Moire psgoan will ocas' on the . 
reproduced document. A perceptible ' Mok& 
pattern, i<& a Moire passem large enough's© 
be readily appar&xt to a person handling tfea 
decument if even a cssunl glance is antes at 
the document, as preferred, ond choice to? 
patterns on the original : should be mode 
a<xordingly. 

To enhnuet the Mst of patterns which, whexn 
intersected by a rectangular grid, produce 
Moire patterns is a practically impossible <tat*L 
The most oommonly-illustrated Moir6 pro- 
ducing pat te rns ore patterns of parallel curveo 
and patterns of curved or straight lines having 
an obvious geometrical regularity. . 

It as apparent that not only line patterns 
but also patterns of dots may give rise to 
Moire patterns when mterseoted by a rect- 
angular or other, grid. For example, the 
series of parallel linos shown in Figure 3 may 
be approximated by a dot pattern in which 
the dots lie on die locus defined by the 
parallel Hnes. Such a pattern is shown in 
Figuie 7, Likewise, the dots might lie ov* 
the locus . defined by die circles showa in 
Figure 5; such a pattern is shown fax Figure 
,8. Accordingly, an arrangement of dots dm 
which there is "some geometrical regularity, 
may, when mterseoted by a rectangular grid, 
form a Moire pattern. A special example of 
such an arrangement is a design picture, por- 
trait, <etc. in dot pattern form, obtained by 
the use of a half-tone screen. 

Screen grids used in the photomechanical 
reproduction process described with reference 
to Figure 1 may as stated above, have line 
spacings of the order of 100 <co 200 lines 
* per inch, in commercial prtacoioe, although 
line spacings outside this range, say 75 so 
100 lmes per inch, are possil >le, However, 
if a line pattern on the original document 11 
as composed of lines having a sparing that 
differs by a sufficient degree (say 15%, the 
figure depends on the pattern) from die spac- 
ing of the lines on the ocreen grid used by 
the photographer, ct as possible (that no Moire 
pattern may result in the reproduction 69. 
Accordingly, to guard against iitc possibly 
thfft a counterfeiter may use a ccreeai grid 
of a different line spacing from thct of the 
lme pattern applied to the original document 
11, one of two alternative precautions should 
be token. One precaution is to provide the 
document 11 with a number of patterns each 
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having a different line spacing so that there 
is a frigh probability of having* at least one 
line spacing "dm will intersect a screen grid 
used by the counterfeiter to produce a per- 
ceptible M6k€ pattern The alternative its go 
use In a single pattern a varying Sine sparing. 
Such, a piatteni is dlluetmted in Figure 9, 
which shows an arr&ngernent of parallel 



straight lines hi which the spacing of me $&K3 

1(9. drnnnkhfts from left to right ©a the pattern. 
The anteraeoaon of a; set of parallel liaes of 
uniform spacing" with die pstusra shown in 
Figure 9 produces the Moir& ©osj&srn c&cwn 
in Figure 10. It so ceen that the most easily 

1ST pereewed Moiri patten occurs where die 
thickness and spacing of the lines in the 
parallel line asrangemers; of Figuse 9 k iden- 
tical or dose <zo that of the 'tmperimposed 
pattera of regularly spaced parallel lines of 

2& uniform Thickness. However, k will be ob- 
served that other line spackigs -also* produce 
tMoirg patterns.; Jr has been found ^xperi* 
mentally that M6k€ patterns are mostly likely 
to result when a simple ratio -of two small 

28 integers defines the relationship between die 
spacing of the lines in the pattern in question 
to the spacings of the ikies in. the regularly 
spaced' msangular screen grid. For - example* 
where the Spacing of "the lines m the grid 

30- is 200 lines per inch, it will be expected 
that soperinlposed parallel &ne spacrngs of 
the order of 50, 100, 200 and 400 lines 
per inch will result dn the creation of a 
Moir6 pattern. In the intaglio printing pro- 

S$ cess* vp&ckgs up -to 200 Uses per inch can 
be readily achieved* 

Another problem with respect to the photo- 
mcchanioal reproduction proofs is that the 
screen used" . by the counterfeiter may be 

&7 oriented at any angle. This suggests a further 
precaution that may be taken by the manu- 
facturer of the original document 111; namely, 
so provide patterns on the bank note having 
different orientations. Because the 90°, 75°, 

<33 105° and 45° angles of the screens shown 
in Figure 1 are standard, an obvious pre- 
caution is to ensure that there is at least -one 
pattern on the original bank note drat will 
intersect at a small angle each of die screen 

3D oriemacrons. This can be accomplished by 
providing the original document 11 with a 
number of parallel Jine patterns, -each oriented 
at a different angle so as to" intersect at a 
sufficiently small angle et least one set of 

53 parallel lines used in the half tone screens, 
no maimer what orientation of the screens the 
counterfeiter may choose to obtain his half- 
tone positives. 
Ail akecnative method ox guarding agaiust 

60 the possibility of varying screen orientations 
is to provide a pattern which intrinsically pro- 
vides varying angles of incersectaon. Such is 
die pattern of Figure 5, because there will 
always be at least some portion of die circles- 

W which intersect the -lines of the ecreen grid 



at a small angle thereby tx> form a Moir£ . 
pattern. Another example of audi a pattern is 
the mdial line configuration shown m Figure 
13. 

In Olds' to combine the two advantages 70 
afforded by a <&fferenr line spacings and m- 
ermaically varying odentntion, a pattern euch 
as that shown in Figure 11 may be used. This 
is a pattern of concentric circles m which the 
line spacing decreases from the center out- 
wardo. The Moh€ produced when thio figure 
is intersected by an arrangement of paralld 
otroght Bneo is shewn in Figure 12. 

Another esample of a pattern of lines which 
anakeo use of 'varying 1™ spacing and ols® QQ 
makes -use of different oraentntions of imeo 
within the pattern is that diown in FJgune 
13 0 which is- a pattern of radial lines emanat- 
ing from a common origin and increasing in. 
thicfeaess and spaaing from the ceraer out- 83* 
wards. 

In one form of printed- matter wdth coloured • 

Etseaia whose elements ore lines, the psateras 
ving a plurality of orientations and a plur- 
ality of spacrngs, the spacing of at least one g0 
of the line patterns of the primed matter 
having an orientation within five degrees of 
any "given orientation in the eaid pattern do 
relation to the spacrngs of the lines of die 
screen grid will be defined by the product 93 
of a line spacing in the range 75 to 500 
lines per inch and the ratio of two positive 
iu te gm each of which is less than 6. 

Isx for example printed matter wherein 
the pastern or configuration is a two-diniea- \qq 
sfonal configumion of coloured patterns die 
elements of which are lines, having a pre- 
determined regularity and a line spacing in 
the range 75 to 500 knes per inch, the several 
patterns having orientations such that at least 103 
one pattern includes a plurality of lines which 
intmect any given line superimposed upon 
the printed matter at an angle of less than 
10°, and having spacing: such that there will 
be at least one pattern having a line spacing HO 
which differs by no more than 15% from a 
line spacing in the range 75 to 500 lines per 
inch. 

. The foregoing discussion of the production 
of Moird patterns by a ccreen grid with a &&S 
regular^ configuration of lines, dots, .or^the 
like is incomplete In that only the black arid 
white effects of the superimpositlon have been 
described with reference to the accompanying 
drawings. However, k is frequendy found 120 
not only that Moir£ patterns are produced 
but that colour distortions are produced in 
the reproduced composite colour print which 
may be even more apparent than the Moire 
patterns. Unforunately, black and white 125 
drawings cannot adequately illustrate such 
colour distortion. 

. Xn the foregoing discussion, it has been 
assumed that a rectangular grid is used tx> 
screen the continuous tone negatives, and es- 130 
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amples of patterns for use * on * original docu- 
ments have been given on the 'basis of this 
assumption. However, it it is contemplated 
that a screen having some other configuration 
will be used by the counterfeiter, die choice 
of patterns for use on the original document 
may have to be modified so as to maximize 
the probability of creating a Moire* pattern 
on the reproduced document. 

It has been found thnt * many of the ' fore- 
going paroeros, and especially die- pattern of 
Figure 13, or modificationo of this -pattern 
affords another anti-counterfeiting advantage 
when reproducing on original document with- " 
out using a screening process in the case in 
which the pattern is superimposed on itself 
on the reproduced document by successive 
printings in more than one colour. If the 
patterns do not overlap identically when* the 
reproduction is printed, a Moire pattern will 
resuh because of the non-alignment of the 
superimposed printings of the pattern on the 
reproduced document. Figure 14 shows the 
Moire pattern which results when -two .pat- 
terns of the type shown in Figure 13 overlap 
with alight displacement. 

A simplified bank note to which, a number 
of patterns have been applied in -accordance 
with the present invention is shown in Figure 
15. Several groups of parallel lines may be 
seen. For example, the diamond and circle 
pattern reproduced twice on the* bank note 
comprises three sets of parallel lines oriented 
at approximately 0°, 75° and 105° respec- 
tively, xnese orientations have been .chosen 
to correspond with the standard orientations 
of the horizontal portion of the yellow colour- 
separation screen 37 and the vertical portion 
- of the magenta and cyan screens 39 and 41 
discussed with reference to Figure . 1. The 
numeral 5 in the center of the bank note 
is lined with parallel lines at 135° thereby 
to correspond to the horizontal lines in the 
blade separation half-tone screen 43 shown 
in Figure 1. Another set of parallel lines is 
illustrated in the upper left band corner of 
the bank note and it will be noted that this 
pattern includes variable - line spacing, the 
spacing and thickness of lines decreasing from 
top to bottom in order to make, the .pattern 
effective against .different screen _ spaongsiin 
the half-tone screens used by the counter- 
feiter. The choice of horizontal orientation of 
dm pattern is not a preferred choice, how- 
ever, because in the normal upright position 
of the bank note, only the yellow screen 
will intersect this pattern at a alight angle 
and imperfectiona In the yellow pmions of 
the bank note are ordinarily least perceptible. 

Patterns of portions of concentric circles 
ore shown In the lower left and upper right 
corners of the bank note. The concentric 
circle pattern in the upper right ccraer is 
composed of lines of unit orm width and spac- 
ing, and therefore would not be effective 



-against all possible half -cow Gcreen-gridfl,- Hoct- 
-ever, if -a plurality of conceaifiic circle pc&» 
oerns of different tme opadnjp -^ere included 
in the bank aot^ shk deficiency could • be 



<pveicome. The-panem ©t ^^-loper*4e&; of -70 
the bank- toose - assists *dn overcoming' (the t£e° 
fiaency by use es ranainualiy varying Ifcae 
-opaokiga, **he cpsdng- decreasing from ; 2he 
comer of she bank coote sxrvTorda. . 

iAlcajg-ehebosaHn of aheboaik awteaatd-ai *73 
abe lo&^'dsfot &and -conEer ore crrafigtsa- 
dons o£ Uses in -which cpacktg casd<s^ssmftkxt 
oontmually ray. Straight -Uoeo *ase lEed-fo 
■she -symme^icai -left and -rigta: hand dde r 
bottom patjD^as but <zhe , C£Qtsr ©c^sc^patiD&Hv -SO 
bearing «he two • dgndurea, do choOT 
posed of q r^ukroxray of ^wavy-lines rather 
: than • etcoaght lines; 

*It will be appreciated (that in order* (to 
give ardsak -effect go a -document such. as 



£tcc -effect <do 
a bank (note, (the yaatens used on the -sicte 
would «tot cjdinardy be confined so simple 
combfaffidons * of drdea, straight lines and 
other regular curves. . However, many con- 
figurations -of lines bearing a sufficient degree ~&0 
of rtgukrky may .be used, "ft 6s possible* so 
combme regular line configurations even , in 
representations of physical -objects such oa 
portrate and eocitca-fwmr restore. 

WHAT WE -CLAIM IS:— 95 

1. -Primed matter provided -wjrh .one or 
more patterns or configumions • -which pre- 
vent • successful xx>unterfeking \by halftone 
ixrocntny rspreKfticrion rauceas c'C^'Tictuc of - 
-she* ioDaracacor of die posterns on the $jrinti£d liGO 

matter w&h die. rectangular screen -grid pot- 
1 tern of the. half-tone .rcproducdon ccrecst so 
as to make k substantially dmposaible'tn avoid 
creating -a Moire pattern .on the reproduced ' 
document. 105 

2. Printed .matter • according to claim 1 
■ wherein 'the -pattern -or configuration as a 

coloured configuration composed. of dements 
she orientation* btk! ^rmcing-ctf which ere such 
that -when light fronvithe printed*. matter is 110 

• dnterccpted" by • a- rcoiBJigular grid having Hue 
. spadngs in ahe. range/ 75 o> -500 Knes -per 

inch,- a-pCTcepable Mcdre pattern ds^rc^iucecL 

3. Printed matter ccccrding to claim 1 
wherein ahe -pattern: or 'configux^aour is a gwo- * &£$ 

* 'rttmensdonal : coloured ".configuration : the - de- 
ments of which are lines and whose orienta- 
tion and line spacing are such that repro- 
ducing the printed matter by means of ® 
colour-reparation method ucmg a rmtf-srme 120 
screen- comprising a rectangular grid patten 
having imifcrm Hne roacmes w me range 75 

to 500 ionea per inch, creates a perceptible 
Moire pattern on she printed reproduction. 

4. Printed matter as claimed dn any of the .125 
preceding claims in which the spacing of die 
elements in the pattern or configuradon is of 

the same order as the spacing of tthe lines in 
die rectangular grid 
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Printed matter as, daimed in any one -l-l*. Printed matter as claimed fa any one 
of the, previous claims wherein- the pattern . of the preceding claims in which the orlenta- 
, or configuration is a two-dimensional regular don of the elements of said pattern or. con- 
/.configuration of coloured patterns whose ele- figuration is continuously varying. 
. 5 .ments are lines, the patterns having a piur- 12. Printed matter as claimed fa daim 11 - 55 
. ■ . . j&llty of orientations end a plurality of epac- fa which the. said pa ti o un or configuration " * 
. fags, the spacings of tit least, one pattern of fadudes a plurality of dosdy spaced parallel 
. lines of <he printed matter having, an oricnta- curves.. 

. tion withhi five degrees pi any orientation 13. Printed matter as rinimM in rfa^n '12 
10 fa the said plurality and fa rekdon to the. fa which the paralld curves are cirdes or arcs -60 

.. . 6pacin(gs of -the lanes of the screen grid being of drdes. 
. the order of the product/of any given Hne .141 Printed matter as ^HnH fa any one 
. spacing in the range 75 to 500 Hnes per inch of the preceding daims 1 to 10 in which, 
and the ratio of two. positive integers each of the elements of the pattern or. configuration 
,1? winch is less than 6. form a plurality of patterns each having tie- 65 

6. Printed matter as claimed in any one' of ments of uniform orientation, the el e ments * 
the previous chums, wherein the pattern or of each pattern having an orientation d ifferent 
OTUtgurataon is a two-dimcnsicmAl configura- from die orientation of the dements fa the 
tfan of icotourcd paoerns die dements of other patterns. 

•20 wmch are linesy having a p^etenmned regu- (15. Printed matter as claimed fa any one of -70 * 
ferity and a* line spacing in the range 75. to -the preceding claims 1 .fa 10 fa which the 
500 lines per inch, the several patterns hav- orientation of the dements of the pattern or . ' 
fag orientations such that at -least one pattern configuration is continually varying, 
-fadudes a plurality of Hnes winch fatecsect.; 16. Printed matter as claimed fa any one 
25 any given line superimposed upon the printed * of the preceding daims 1 to 10 whereto the 75 
matter ait an angle of less than 10^, "and elements of the pattern or configuration are ' 
■ having spadngs such that there will be at straight\Hnes. . v ~ 

least tmc pattern having a : line spacing which 17- Printed matter as claimed fa any one 
differs by no more than 15% from a; line of the preceding claims 1 to 6 wherefa the 
30 . spacing fa the range 75 to 500 Hnes per inch, ^pattern or configuration fadudes a pattern of 80 

7. Printed .matter, as daimed : fa any one radial ljnes. 

°* ^"J? 2 to ^ wh fdi range as 100 .-' 1*. . Printed matter as claimed fa daim 1 
to 3Q0hnes per-mch. - or 2 fa which /the pattern or configuration « 

• 8. Printed matter as claimed fa any one composed of a plurality of regularly spaced 
35 .. of ck:'ins 2 eo 7 'la *?fcidi the spacing o£ the ' dots. o5 
dements varies progressivdy dnoughout the . • 19. • IVfated. matter as claimed fa daim 
pattern or configuration, . . 18, fa which me pattern or configuration as 

. 9. Printed matter as claimed fa any one a dot pattern obtained from a design by means - 
of the preceding c laims fa which die pattern of a half-tone screen. 
40 or configuration contains several patterns each. ■ 20. MntecT matter substantially as herein 90 
composed of uniformly-Spaced dements, each" .described with reference to the accompanying 
pattern having an dement spacing different drawings. 
. : - com the dement, spacfags fa ithe other pa!t- • 

terns. ■. * . . .■...*"•,. 

45 10. ^ Printed matter as daimed'fa amy one . E R. ROYSTON & CO., 

the preceding daims. wherefa the elemeocsr . • Agents for (the AppKcanta. 

^re oriented so as : to fater s ect at a small ■ . Chartered Potent Ageots> 
... angle the projection, on the printed, matter, / * ; - Tower Biddings, • 

of on of the sets of paralld Knes fa the said ■ ; : Water Street, 

50 ..grid. . . ■■. ■■;>.• .. .. Iiverpool, 3. 

Printed for Her Majesty's Stationery Office by the Courior Proas, LoamiUgton Spa, 1968. 

Published by the Patent Office, 25, Southampton Bundings, London, W.O.2, from which copies may be obtained: . 
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